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5 THIN-FILM TRANSISTOR 

PUB. NO.: 09-166788 [JP 9166788 A] 

PUBLISHED: June 24, 1997 (19970624) 

INVENTOR(s): JINNO MASASHI 
10 HIRAI KYOKO 

APPLICANT(s): SANYO ELECTRIC CO LTD [000188] (A Japanese Company or 
Corporation), JP (Japan) 

APPL. NO.: 07-327473 [JP 95327473] 

FILED: December 15, 1995 (19951215) 

15 INTL CLASS: [6] G02F-001/136; HOlL-029/786 

JAPIO CLASS: 29.2 (PRECISION INSTRUMENTS -- Optical Equipment); 42.2 
(ELECTRONICS Solid State Components) 

JAPIO KEYWORD:R002 (LASERS); R011 (LIQUID CRYSTALS) 

20 ABSTRACT 

PROBLEM TO BE SOLVED: To increase a voltage holding rate and to improve a 
contrast ratio by constituting a thin-film transistor(TFT) in such a manner 
that the current directions of two channels are different from each other. 
SOLUTION: The current directions of the respective channel regions 11 Na, 

25 UNb are reversed from each other in the warped shape of polcrystalline 
silicon(p-Si) 11 in the constitution obtained by intervening LD regions 
ULc to HLf of, for example, about 1 to 2.mu.m length on both sides of 
gate electrodes 13Ga, 13Gb. Such LD regions ULc to 11 Lf usually is 
required to be >=0.5.mu.m in order to relieve strong electric fields, but 

30 if the LD regions are shrunk by the misalignment of masks, the strong 



electric fields are not relieved and lead currents are no longer 
suppressed. In such a case, the constitution to direct the directions of 
the currents in the channels reverse from each other, by which the leak 
currents are suppressed by another channel having a series relation with 
the one channel even if the leak currents are generated in the one channel. 
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imm i ] «»a*±cattc»**nfc*»a* 

#li*®l»EK l <D¥- h*a£0&£tMKtftftE£ 

2 ©y- K SS i: ©S««* t ft ^ $ ttfcS 1 07 

5 L +>^;US«t«2©^^>^««comWH9E*B 

&&tuT?mR&mmm\zttfa?zm&&&&*&#m* 

^^FK>«t, S9ES 2 07* 
^WB*l**li»lRlT*(mB*fi»**#||4ic«t 

<>««©H, ffiES§l©7+>*;[/S«£«ifi#sig 
«©P B ^ »JE» 2©^^ tfltE*a»«© 

HdEm2©^^>^««t«rEy-xffl« 

©P^n«9E^ffi*?&*fiii«lc K-hf >^$nfcft»Kfi 20 

mEM 1 07* >^JI/ffl«©««^ifili: S9ES2 07* 
>^;i/««©«K*|nI^arj:oTt^^t€:«fa<J:1-* 

[«*«2] ffiE»ieA¥«#im. ME*a(M»w 

*^iB9ES2<0^^>*^©*«^ttS^taj*[pi 
KSnx^S C t £»»tT5tt*« 1 E«<0*R h 7 

[B*S3] ME^tsa¥««i». ffiEaafiWK: 30 

^XfiaKtfOtttffcttfc^ttX, 89E£ltf>7*> 
*JUffl«<0«M#ffl«tiWESi 2 07* >*JI/»«©«« 

M#« 1 E«0*K h7>y7^ 

[0 0 0 1] 

imomtz&mm ttits^sii (l 

CD : Liquid Crystal Display) £JS83ft5SIB h 5 
>y7^(TFT : thin film transistor) KHU ft 

ftHJU^lx'JaX BPS, poly- 40 
S i \z±QMtiLL. cn*ffl^TB»®B«*Sfi±lc 
--ft»^^fiEb/i:Bft0gS-ftSS:*aT«.po 1 y- 
S i TFTfcH-f*. 
[0 0 0 2] 

W^D, OA«ffi* AVm&&£0#l?X3i/fHb# 
Jti 0 0%©x^r^ y^B»&v;^yu^^65lcfT 
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[0 0 0 3] 7£r-f ^HJ^XLCDtt, V h U £ 
Xtt(cBB$nfcS*«aiCTFTt»tt^fi6L/iiS« 

(tff^) £&at&£rf6S« (wiriss) 

EEtfWftlSttS. ®**SKWS0$ttfc«EteTFT<7> 
OFFlttJfl[CJ:0 1 7>f-;UK«IB«»S*5. KAB 
l&tf^Wfcft^ttfcWl/XfcO, M*8*(C«t*}^« 

[0 0 0 4] mz. TFT^t>WitLT^i 
x'j3> (poly-Si) &m*ZZ.t\Z&oT* V 

feB»lHlB-ftS©LCD^H58$nT^5 8 -fell, 
P o 1 y - S i AS x U 3 > ( a - S i ) £ Jt^X 

#»«#bk TFT^/haft^n, iSfitis 

n-ch'TFTtp-chTFTOffiiiM^ 
T^-i^cfcO, S»B»|5IBS:«*t-5Ct*«Tt 
5. C(D&o\Z, Bft0»«£E-8*±l;:vHJ2X 

[0 0 0 5] H7£0 8K:* C0£5&po 1 y-S i 
X*D, H8«^C-C»H»ofc»fiBHT&S. H 

citr«tffe©«, y-h*2oietfT, 7*>*ji/5ga$ 

©±#$B5^«^JI/y-h (WG) «i6Tfc£. #5 

x/it*©a« (ioo) ±\z, &tttiA^-->^$n 

^ poly-Si (101), Rtf , :tlt-#TtHf 

««Fffloi*a*»$^*T5Si<7)Mi68a«a (i o 

1 C) «^ntl^. poly-Si ( 1 0 1 ) & 

tf» i o«Si$i:«a uoio %mo±m\z&, s 

i02&£<oy-Kfe»Bt (10 2) #«BS*LTlr> 
*. y-KfcftR (1 0 2) ±£tt, H-^Hpoly 
-S i £S/U1M K0$U+K KH^SfcS 2 O0^- 
h«a (1 0 3Ga, 103Gb) JinStCHfrO 

y-h^-f > (i o 3D jWBfiEanx^a. 
[0006] poiy-si (ion \t* y-hma 

(103Ga, 103Gb) Z^ZZ tbtz±.)l7 7 y 

-f >«aTr i -tr>^asnx^5. ips, 

i (103Ga, 1 0 3 Gb) ©BTKpSfcftSSl;: 
H-tf>^£nfc7*>*JI/»« (1 0 1 Na, 101 
Nb) ;itt£7*>*JI/fi« (1 0 IN a, 10 1 
Nb) ©M«tcnSHffi»K(cK-h!>y$nfcLD 
(lightly doped) (1 0 1 Lc, lOILd, 1 
OILe, lOlLf) LD«« (lOlLc, 1 
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OILf) ©Stn«B('ni!«cS»S(cH-h:>y$n 
fcFK>StfV-7B8(10 1D, 10 1S) 
2^©y-Hi (10 3Ga, 10 3Gb) OB©S 
®. IP'S. LDi« (.lOILd, lOlLe) <DWl\ZV 
-XRtfKU-f >tm&* «i*l:H-h!>^nfc* 
flffiig (1 0 1 B) OfcfiJjW^&oT^*. 

m^mmm < i o i o ttv-*«« (iois> 

^TM^ntt^, C<b£o\Z* 7-X • h'H>S 

tf#a««ft£<o»»K»« ( i o i s, ioid, i 

0 1B) tft>*^«« (lOlNa, lOlNb) 10 

<oranfi**(cH-tr>y$tifcLD«« (ioil 

c, lOILd, lOlLe, lOlLf) T^S^tt^ 
*>*;KZ)*|jfiteLDD (lightly doped drain) 

lift, ^■v>*;uffl««»*infe5»«»«:aauT««f 
[0 0 0 7] ffifES 1 ©*tBjss«a (101 

o cajK-r-sy-httwis (102) ±c«y-h« 

mRlSy^O (10 3) tB-l^«5&5»2 0Hi&e 20 

ssa (i03O jwgdcSft. M^^ft^^^bx^ 

5. £ft£y-h«B (1 0 3Ga. 103Gb) 
<D?<1 > ( l 0 3 L) R^S2<7)MSl3eMffi (l 0 3 
C) *m?£M\ZteS i 02^if<0»l©Hmi6»K 
(l 0 4) #»«;*ft, %KDHmt&t»R (l 0 4) ± 
Utt, Al^<!:>e/j:5KH>ti (10 5) Rtfy 

-xii (i 0 6) #Kt*£*u y-bmmm d 0 

2) RtfS l OBMttSUB (10 4) *\zmu Sftfcu 
h*-^ (CT7, CT8) £^LT&* h'K 
>-V-Xl«(lOlD, l 0 l S) Kft«$ttTtr> 30 
Z>* HU-f>«S (10 5) tt, H-flfc^TSW;: 

M^ntt^o cn^, FK>*v-xii do 

5, I0 6)±(ltt, S i O2ft£0S2(Oirai|fc8EK 

(i 0 7) *^ffi$nx^5. %2oBmieftiit d 0 

7) ±Htt«fiKBifflO«^«a (10 8) dMTOl: 

j:o«$ti, £2®jiNttt*R (107) KjBrtSft 

fc3>^^h^-JP (C T 9 ) £4M,T7-X«S (1 
0 6) KftttSftT^*. 

[0 0 0 8] 0 7&^8iC^Lfc^KN^>> r X^CO 
Bifi^ftfcKBTS. £1". S« (1 0 0) ±£, 7^ 40 
^777y'Ja> (a-S i) £/&RLT> X**>TU 
— tf-7--;Ml<t0 a-S i ^MLTpo 1 y- 

RtfSl (10 1C) «IT^^. 

poly-Si (1 0 1) »£pS!£«»gn?F-fcf> 
^Lfc». ^n^I^IC, S i O2fc£<0«MSi£ 
«Jf U y-htta« (10 2) £LTH*. 7--;u 

-f^>aA*fToT«i<oiiifts*«a (ioi 

C) fcft&tSffcTS. ^po 1 y-S i £*§1LT, 
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y'Jit-f K (WS i) £*1U C<Dpo 1 y-S i £ 
WS i (DtfUlM HI*B-/^->T?iyf>yt 
T» y-h«ffi (1 0 3Ga, 10 3Gb) t, £ft£ 
fT«COC»T5^»w»ar4y-h7-f > (10 3D , 
2fe^»2<OMa*»«a (10 3C) £«j£LT^*. 
Plt©^ + >yi/yX h«lTp-c hg^£}g 
y-htS (10 3Ga, 10 3Gb) £VX 
f £LT, ffiF-X»TR<M*>ffiA£ft^, 7-X 
WFH/I^( (11S, 1 1 D) tLDfi^ (1 0 
lLc, lOILd, lOlLe, 10 1LO £&S<B« 
S:fi»«tK-b;>y-r5. MIC, (10 3 

Ga, 1 0 3Gb) <k0 

a, cnsT^^tSK-x»"e»o-f^->aA*fT 

^, 7-xatfHK>fi8 (101S, 1 0 ID) £ 
e««i:K-e>mt(!: i bi:, LD««(10 1L 
c, lOILd, lOlLe, 10 1 Lf) £^/&T6. 7 

--jko», s i oi^9MLxmi(omviimwk a 

0 4) £JBfiKLfc», X7f>mOFK>MV 

-xm (ioid, i o i s) ±oy- ht&sgg ( i 
02) Rztm i (Dismmmm a 0 4) ^iiT3> 

*£h*-;U (CT7, C T 8 ) £^/£T&* H(C, T 
i/AlSi^iiLT, :n^i7f>^it, KU 
< >«B (10 5) tV-X*a (10 6) £^/£U 

3>^h*-;i/ (C T 7 , CT8) ^LTF 
H>&tfV-7«« (10 1D, 10 1S)(C»«L 

t^s. It:. 7-xma (10 6) ±©*2 0Hpgi6 

SR (10 7) £|&£LTri>^ b*-^ (CT9) 

SCi:tJ:0. S^ma (108) £®/£U a>^^ 
(C T 9 ) £^LT7-Xma (10 6) trg 

[0 0 0 9] 

mwtm&L&otTzmm] m7 tms\z*Ltz'& 

*©TFTm 7-XRtfFKXfi* (10 1S, 

1 0 ID) £LD«« (10 1U 1 0 1 Ld, 10 1 
Le. 1 0 1 Lf) \t. TX^frttKckO^f&^ftT^ 
Z> 0 W^. 7* hXy^K£9»]*;£ftfcUvA b£v 

x^c «»fftcK-hr>^snfc««(w-a&i»^T 

-f>JB« (1 0 1 S, 10 ID, 1 0 1 B) 

ft, *tltHRK:*nan©ft»K«*3&«38oTLD* 

i (lOlLe, 1 0 1 Ld. 1 0 1 Le. 10 1LI) i 

£ft6„ 

[0 0 10]fct, WAtfH9tST«fc^t, UxX 

h (r) A^x^'&fe-Hr-rnn.fctJttB^sc-rns 

eh, LDmm (1 0 1 Lc) tLDi« (1 0 1 Le) # 
«/h&3^tt!BffcU LDt« (lOILd) <hLDS 
« ( 1 0 1 L f) ilOfiK H U-f 

(1 0 1 D) (CIEmJEtf<te££, LD«« (1 0 1 L 

c) £<fcas«!W<ffft;*ni\ ^*>*;u«« (i o 
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IN a) K'J-*«JE#£i;, *»ffitt (1 0 1 B) \Z 
iE«EE^H«nJ$ns. -tUT, LDii (lOlLe) 
(I*5liTt)9fi«ff^«fP$n"f, ^v>*jum^ (10 
INb) lCU-£«S£#£i;S. Z.<Dtz®. OFFli 

[0 0 11] -S, ~?7,97v< >*>h££fc"T\ L 
DW£ ( 1 0 1 Lc, 1 0 1 Ld, 1 0 1 Le, 1 0 1 L 

f) <D£&%&<?naz<o&5te££\mifitiztfl* 

(lOlLc, 1 0 1 Ld, 1 0 1 Le, 1 0 1 L f) tejfc 

T, LDnl^ (1 0 1 Lc, 1 0 1 Ld, 1 0 1 Le, 1 
0 1 Lf) <7)^:fittTfrSfc*ttjH^*^»iL^. 
[0 0 12] 

<or 2 <D?*>*)m®t* mmm 

■«i^^HK>iS«t, fl9ES2<0^*>*;i/flI« 30 

bf^V-Xl^i, Mfim©^*>*JMH«£H&E 
FK>IW1 H»EIBlO^+>*^*«t«lE* 

WE*2©^^>*;p««i:«rEfta«« 

©ffl, Rtf, fflB*2<D^*>*;i>fi«£ffiE7--;*« 
«©MiiME^W*^fi»K«3 K-e>^$tifcffi;»K 
««^ffi$nT^-5*Mh7>y^^t*5^T, b9E 
S 1 >*;U««©«St*|pli:H9ES 2 <D?v 

[0013] ztuz&o. fiai«««©»*ffiB^-* 

tt, ME#SS«Kfc^TED3Iofc^RT, WESl 
[0 0 14] cnciO, h7>y7^^ft>WI 
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>*)\smmzmbT&mmmmm^Lrzm<Dmz 

tfig A L fcfli|<0*8 K»«iM<lJn to S <fc 3 ^ S © 
[0 0 15] HftE#ttS*»*ltt, MfB&ilil 

[0 0 16] 

[5891<0*JS<0^!8] HlStfH2tt**l8<7)»10|| 
Jfi^llt3&^«.»IKh7>i?X^ (TFT) CD#fj££* 

©A-A*fcK:»-3fc»rffiEITfcS. #7Xfc£®S« 
(10) ^Iy'Jn> (poly-Si) (1 

1) ^TFT«t**5^Ta©^®(CJKOiir3fc^ttTft 
tt£J&*£ft£,h£t>K:, Cina:-flcTlii*»B«fit«H 

fcj&issnT. mi^*sai^*m® (11C) tUoX 
i^. ^nbp-si ( 1 1 ) ^MRzsm i ©ffigii$ft 
tsdio ±\z\ty-hmmm (12) **«a$n 
ti>*. y-hteSBt (12) ±fc«y-h7-f > (i 
3D ^B)c$n, p-s i (id ftjit»*s-rs« 

^Kfc, f-YvO (13L) j&*e><Z>3f«Effi#, ED 
3BSftfcJgtt<Z)p--S i (1 1) ±<Z>2#fiFf\K£n* 
ft*2^©y-htS (13Ga, 13Gb) t&ot 
<A£o y-Mifttf7^f> (13) rawuyu 

[0017] p-S i (11) 11:11 cne>y-h« 
S(13Ga. 13Gb) m^tUfctW77^f 
>l8«£fcoT 2 O©^* (1 INa, 11 

Nb) , (1 INa) ©Mflddttnffltz: 

I«Bti:H-t>ysnfcLD (lightly doped) 

(ULcllLd) . ^^>*^fi« (1 INb) 

(ULe, 1 1 L f ) #Jgj« £*IT^*. L D 

(1 1 L c) (1 1 L f ) ©Ht^fllfcttft^nffl 
HiB*S»CH-fcf>y$nfcHU-f >«« (1 ID) & 

(lis) tf^jssn, ld«« ( 1 1 l 

d) t (ULe) ©Ppltttft^nffllcSSSHH-fc: 

>^$nfc^a«« (1 ib) «^nxi^ 0 

[0 0 18] y-ntsat (12) £&A,£f§l 

<o*ttt*»«« (1 10 ±ctt. 

> (13) chin]— ^^^Uit-f K36^&S»2 0tfilb« 



( 5 ) 

7 

M^nto^. :ne>y-Ml (i3Ga, i3G 

b) , V-Yv-i > (1 3D RXtm2(D%i®)®mm® 
( 1 3 C) ±£tt. S i Olt&Efrt>UZ>m 1 OIPbM 

mm (14) ^scsi^tiTt^o micoirp^ii 

1 (14) ±.\z\$* A l&f^SfcSKU'f >«8 (1 

5) ty-xta (16) ^ifiE$nTiso» fk> 

S«(11D) fttfy-*»« (11S) ±©S1©| 

Mt&ctH (i4) ty-hnewK (12) fKBinsn 

h*-^ (CTl, CT2) £;frLT, ^n 10 

■en, hk>»« (i id) Rtfv-xa« (i i 
s) snr^s. 

[0 0 19] ^tl^KH>S:tfy-XiS (15, 1 

6) S i 02/SOG/S i O20<fcofc 
¥Sft«»»*^feS»2(OHMtt»IR (17) j&^fiJc 
$n, V-Xfl (16) ±\zftn>*9 h*-;U (C 

T3) **np*nt^5. ^2onrBife»H a 7> ± 

Ktt, ITOji^&^M (18) WMtiLZtl* 3 
>^/7 h*-;U (CT3) SiHTV-XtS (16) 

c^nti^, 20 
[0020] 0iat5H2^bfcsas^8K 

<Z)SiS*ffiS:iJi^-rs. #5XJ&>Sfc*K1fi (1 

0) ">7>S i H4 LfcCVDK:«fc 

^^yXy'J^/ (a-S i) £8UIU d^a 
-S i £4 0 0t:£DX^vTU-1t*-7--JKU;K)^ 
teSftLT#U5/U3> (p-S i) (1 1) tLlfh 
<D&s KKtt'ftVIy^ IP'S, RIE (reactive i 
on etch) icJ; 0 Xy?->{f-?2> C t \Z& 0 , ^Oilo 

fc^«<DTFT«oftiat;*ioMai**«a d 1 

C) ^Mlt^a. p-S i (1 1) ■£pfflfcfi« 30 

STK-tr>^Lfc». c:n^o±tc, 4 4ot:cDME 

CVDtaD, S i 02£ 1 0 0 0 A©JP£I;:«1U 
y-HttRM (1 2) tLT^S. *LT, S i H4£ 
ttfi^tLfcB 8 CCOiajaCVDHiO poly- 
S i £«BLT. «<0-r^>K-t:>y&ftoT(£aSi 
fLLfcl£, ^>^f>'>'JWF (WSi) Sr^/Vy 
^U>^U COp o 1 y - S i tWS i ©sfl'JlM K 
1 £R I EtCJ:0f^-'/^^->TX^5 1 >y-r^Ci:{I 
JcO. y-h*S (13 a, 13 b) <fc, Z.tlP>&m- 
ffKO^TS^tSJtt-rsy-h^O (13L) , & 40 

tf, S2(D*aieMa (no *^dcUT^s. 
[0021] mfemmz-?z*>>/uzsxb$:mLrz 

ft. iSK-XS (3X10 tl3/cmt2) tMl 
0^*>fT*.&^£?7^ (1 3 a, 13 

b) fcVX^V-XRtf (IIS, 11 

D) iLDfi« (1 lLc, llLd, llLe, 11 
L f ) &l&lgL?&ttblZ* y-h«S (1 3 a, 13 
b) ©fiT#&* pa!<Of-*>*^«« (1 IN a. 1 
INb) d:$tl5. y-htg (13a, 13b) ± 

(w. 5 L +>*;i/fi*i^©i^^ftJiiir 2 ^ mtt *tti^ 50 
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*>&A£^h*-Xft (3X10 TlS/cmt 2) T 
fr-SCttckO, y-h«a (1 3 a, 13b)co&* 
<&PIB<Dp-Si (1 1) B^U-yxKDBTTfijRK 
llgftntLDi* (1 lLc, llLd, llLe, 
1 1 L f ) ££n3 l/y'X hWp-S i 

(in ttS««tH-tr>^$nr,.v-x«« (i 

1 S) , HW>S« (1 1 D) ;&tf#S«« (1 1 
B) ifil&fgLUn&o 

[0 0 2 2] y >y7--;U£fcteX+vTU-+f-7 
--;HiJ:0, p-SiOH-^HBUdlS, 11 
D, 1 IB, 1 1 L c, llLd, 1 1 L e, 1 1 L 
f) *»tt{fcLfc», 4 10t©«ECVDl:<tt)Si 
O2^2 0 0 0 AML, 6 0 0t:T7--JH,fcl£, 
JEtr, 3 0 OW^XvCVDCiO S i 02£3 0 
0 0 A ©»S KfifcRT* C £ \Z& 0 fg 1 0JBMftS:R 

(14) ^MLTt^. *<Of8. x Us > + 
4MM8©@KRN 4 5 0 < COH27X-;i/^ff ^fcft, 
RIEia?)FK>WV-Xfii|( (1 ID, 11 

s) ±<&y-M6»K (12) Rismi(Dmmmmm 

(14) ^fC^/^^h^ (CTl, CT2) 
J5£U Ti/AlSi^7^U>?l:iO, 700 
0 AcO£Sfc«IBU cn^R I EtC«fc0^^-->y 
IT, HU-f >«8 (1 5) iV-^*a (1 6) £712 

^itt^o FK>ii (is) \tm-m\z^xs 
a^nr^s. Ku-r>ma (i 5) £y-x«a (i 

6) te&*3>^ h*-;U (CTl, CT2) £?TL 
THH>Rtfy-XS«(llD 1 US) 

[0 0 2 3] Stf, y'J^/^^^M^ 
II, 3 9 OTCOHy^XTjfflSSrfroita, 4 1 01CCD 

cvd;cj;o, s i o2£2 o o o Aojpsksmu 

SOGE BPS, XV>mtt&Zfitit&\Z&Qm&2tiZ> 
S i 02R£tt«LT¥ffifl:U Mfc, 4 1 Ot^CV 

di:j;o, s i 02^ i o o o aojps guilts 2 

©BWftlHR (17) ^MLTl^o ^LT, R I E 
£<fcD7-X«a (16) ±©S2(DHBgjK8:K (1 

7) 3>*£K*-JP (CT3) £»fi6U IT 
O^x/t'^U >^H«k0fRRL, cn£R I EfcJ;?) 
/l*-->yUT\ S^«a (18) £^J&U y-x 

ma (i6) f:Mitt^ 0 

[0 0 2 4] #*J6J&lBTtt, y-h«a (1 3Ga, 
13Gb) <Dmm\Z&2 l-2MmeK©LDfi* (1 
lLc, llLd, llLe, 1 lLf) ^S^nf; 
fllfifcKfc^T, P-S i (11) #ED5BofcJ0ttT, 
ft*^>Wfi« (1 INa. UNb) £^10 

i&i^stwriB[6i€rt$nT^*. z.<d£ould 

i«(HLc, llLd, llLe, HLf) tt, 



( 6 ) 
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^ii<hLfcCitlJ:0, -ISO)?* >^;H*i5^T, U 

[0 0 2 5] WAtfH3t*T<fc'5f^ UvX h (R) 

AZftot, LDM (HLd, 1 1 Le) <D&2ifi 
tt*U LUmm (1 1 L c, 1 1 L f ) tfifi«**H 

t, LDM (1 lLc) £;fcl>T*#3&<«ftS*rj\ 
^*>*;na« (1 IN a) £U-£««E#«tt, £9 
m®, (1 IB) CElE^Abtl^^, Z.<D#* 
>*;pfi« (1 1 Nb) Tte, LD(8« (1 1 L e) K 

[0 0 2 6] W\mz, - H?Ktt*^&**. UvXh (R) 
tffiiirnfcS^Ctt, LD» (1 lLc, 1 1L 
f ) j&«JS*U LDS* (1 1 Ld, 1 1 L e) 

snst, lds* (i iLd) tc*5^Tas»^a» 

3*rf, ^v>*JHH« (1 IN a) £U-£««E#9t 

(i ib) KA«flE##*.fcn*#, 

BS, ^*>*;i/fi« (1 INb) Ttt, LDii (1 1 
Lf) KiS^T, *ttSM*»*l3ft30T, u-^«st 

[0 0 2 7] IP 5, S^H«K*|Bl^ifii:/j:5^^>* 
(1 IN a, 1 INb) £mWZ&£Lfcffi&\Z 

(3«-6TFTO«|jfi&*UT^5. H4tt#fiia*«© 
TffiHTfeO. 0 5tt-t©B-B»H»t)fclKffia"e* 
#5Xfc£©Slfi (10) ±l:. **£fir> U 3 > 
(poly-Si) (21) jft*TFTffiK::fc^TfiftK: 

ft (2 1 C) £fcoT^£. ^tl^p-Si (2 1) & 
IRtfS 1 (2 1C) ±tCtty-h|ft» 40 

K (22) ^i^nti^o y-M6»« (22) ± 
i;(iy-h7^> (2 3D «$n, p-Si (2 

1) ftl(C»«?TS««»Ctt, y-h5*f> (2 3D 
*>£0ffi«E«#. tfftlfttf?>nfc*tt©p-S i (2 
1) ±O2*^E$tl«»J;'5H»rnfttfe>nT*50, 

hMfa (23Ga, 23Gb) t^t 
^<5. y-h*SRtf7<> (2 3) ttTJitftfUvU 

[0028] p-si (2i) IK**, cn^y-hm so 
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S (23Ga, 2 3Gb) <h 1^1/777^ 

>W«£fcr>T2o<0^*>*Jl>«« (2 1 Na, 2 1 
Nb) , ^Y>*JI4Mt (2 IN a) ©WMlCttnfflfc 
te»ffiKK-h!>y£ttfcLD (lightly doped) ®*g 
(21Lc, 2 1 Ld) , ?*>*)VffliL (2 1 Nb) 

o ffi<M k n ffi \z &mm \Z K - tf > ^ $ ftfc L D fi« 

(2 1 L e, 2 1 L f ) «$ntl^o LD 
«« (2 1 L c) (2 1 L f ) ©HlCftfflKttft/rnS! 
Hi«»«tcK-e>y$tlfcKK>ffl« (2 ID) R 
tf7-*S« (2 1 S) jWBdcSn. LDfi« (2 1 L 
d) £ (2 1Le) ©Bgtttfi^nSlcSJBieicK-h: 

>y£nfc*afi« (2 ib) ^js^nr^s. 

[0 0 2 9] *fc, y-MMKK (2 2) £8M,£SS 1 

omkj^swi (2 ic) ±tcti, y-h*«2fetf7-r 

> (2 3) tWl-M<0#V*M Kj&>S&SS2 0*tSjS 
ftm^ (2 3C) jW8/£$*u ««f«8rffl<Z>*i8lSft&< 
I«$nt^4. Ctt&y-hSS (23Ga, 2 3G 

b) , y-h^<> (2 3D Rzsm2<D®®}®mmM 

(2 3C) ±ttt, S i 02fc£j&>S&£Sl OlMlfi 

&m (2 4) ^icsa^nt^s. %iofimtfift 

K (24) ±k&> a i fc£*>e>ftsFU'>r >ma (2 

5) £7-X«ffi (2 6) j^jSSftTfcfl, FK> 

(2 1 D) Rtf7-*IH« (2 1 S) ±©» 1(7)8 
RttftN (2 4) ty-MBIBR (2 2) tKBPSft 
fc:3>*£h*-;U (CT4, CT5) ^^LT, 
•eft, KK>fl« (2 1D) (2 1 

s) ^iw^nti^. 

[0 0 3 0] cnbHH/MV-Xfi (2 5, 2 

6) M^iSli S i 02/SOG/S i 
¥mtt&am&$teZ%2<ommibim (2 7) jWgtf 
£tU y-X*H (2 6) ±C:ten>^ (C 

T6) ^ip^nxt^o %2<Dmmmmm (27) ± 
\z\t* 1 Toa*5fc***«s (28) jw#j*£n, 3 

>*£h*-;U (CT6) ^LTV-XtS (2 6) 

[0 0 3 1 ] **K^!t"Ctt. y-h«S (2 3Ga, 
2 3Gb) <OMfl'Jtfi$ 1-2 nmSft<OLDS« (2 
lLc, 2 1 Ld. 2 1 L e, 2 1 L f ) ififttEZ tltz 

mmz&^x, p-s i (2i) tfitiitim-fbtitcMft 

X\ &^©^^>*^«« (2 1 Na, 2 1 Nb) 

st^isi^s^^fis-rs.fc^iisnT^s. a*. z.<d 

•t^ftLDB* (2 lLc, 2 1Ld. 2 1. Le, 21 
Lf) tt, »«JKOH*aOfc8i){CO. 5/imK±tti&B 
VZ^-rtl(3«fcOLD««A«/M-Si:, 

n-f, u-^m»ii^fflix'bn/cC</j:^o * 
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[0 0 3 2] WAtfH6lC*"r«fc"5J^ U-vXb (R) 
XZ'fxot. LDS« (2 lLd) #«*U LDfi* 

(2 ilc) tmm&%^tem i ktz>ii^ lds« (2 

lLe, 2 1Lf) ttXfc-fr^ lEftKfiSfctt*. CCD 

KUOf'iEmJE^EnjtlD^n^i:, LD^ (2 

ilc) Kfc^rwwuiftsn-r. ^*>*;mb« 

(2 1 Na) £U-*««Ej&Wl A3S« (2 1 B) 
HjE*E#4;L5na#, ^©fif, ^-V>^I/«« (2 
INb) Ttt. LDI« (2 1Le) Kfc^T. 

[0 0 3 3] IfflftJl, (R) 
tf£\Z?tl£i^\Z\$, LDmm (2 lLc) ifim*. 

U LD»IS (2 1Ld) #g«aa^tets*-f5. - 

(2iLd) n*30iT»«^afD$nr, ^*>*;u 

(2 1 Na) £U-£«8K*WL #Sfi« (2 1 
(2 1 Nb) Ttt. LDI^ (2 1 L f ) llfc^T* » 

[0 0 3 4] UvXh (R) ^±T»crn»^fc 

(2 1 Na) <h^^>^;i/ (2 1 Nb) <E> £ 5 5 
LD«« (2 1 L c, 2 1 Ld) ftSlVfc (2 
lLe, 2 1Lf) TW^aftffffl^Jaii^S. CO 

tzisbs mmz^^nrz^^>^j^mm (2 in a) t 

(2 INb) Of^^^-JT. 'J-£««t 

[0 0 3 5] 

T\ 2^©^+>^JUS«^iaa«!l^(S»ft««*^aE$ 



20 



30 
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[0036] Tx^msrSiJR-rsfcae)©, ejssai« 

[01] **W©«l<7)*lS»li(C«-5TFT<!!)¥ffiH 

[02] Hl©A-A«(;»ofcBfffiHT&*. 

[0 3] 1 0*lfi^!l<Dffffl8»*SI»Wre 

[0 4] 2 OtlllCi^ T F T(?)?®i 

[05] B4©B-BSl3»ofc»BBHT&*. 

[0 6] *wmm2<Dnmmm<Dftmm&*WLmrz> 

[07] a*roTFT¥I@Tft5. 

[08] 07©C-C«l;i»^fcSrffiHT*S. 

[09] fiE*©TFTcr>pgH*»^-r55pffiH"e^.6 o 



2 0 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 % 

2 8 t 
CT 2 

R UvXh 



1 0, 
1 1. 
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1 4, 
1 5, 
1 6, 
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CTL 



p - S i 

Sioi 
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CT3, CT4, C T 5 , CT6 3 



[09] 
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101D 




101U 
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